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THE survival rates and main causes of death of 'premature' babies, cared for in
the Special Care Baby Unit of the Royal Maternity Hospital, Belfast, have been
determined for the 6-year periods 1952-57 and 1958-63. 'Premature' babies are
defined as those weighing 2,500 G. or less at birth (W.H.O. 1961).
GENERAL MANAGEMENT
The Special Care Baby Unit contains approximately 40 cots and incubators. It
has its own senior nursing staff, and consultant paediatric medical staff who also
hold appointments at the Royal Belfast Hospital for Sick Children.
Babies admitted to the nursery are nursed either in cots or in incubators with
high humidity at a temperature of 85-95°F. depending on their weight and
condition. Initial feeding has always been carried out in the first 24 hours provided
there are no obvious contraindications. Cyanosed or dyspnoeic babies are given
oxygen, and intramuscular vitamin K is administered routinely. Except where
necessary (in the case of cyanosed babies), the concentration of oxygen has not
exceeded 40 per cent., since the reports of retrolental fibroplasia in the early fifties;
and the dose of vitamin K has not exceeded 1-2 mg. following reports of kernicterus
with higher dosage in the same period. Penicillin and streptomycin have been given
in conventional neonatal doses whenever there was a history of rupture of the
membrances for more than 48 hours.
To reduce the possibility of infection the following measures are taken:
1. The wearing of masks, clean coats and overshoes by all entering the unit.
2. Hand washing before and after the examination of each infant.
3. No visitors (infants may be viewed in cot or incubator from corridor beside
nursery).
4. All feeds are dispensed in autoclaved bottles and prepared under sterile
conditions in the hospital milk room.
5. Individual gowns, bedding and toilet equipment for each baby.
ANALYSIS OF NUMBER OF PREMATURE BABIES NURSED IN SPECIAL CARE BABY UNIT
The infants have been divided into three categories:
1. Babies born in the Royal Maternity Hospital, whose mothers received ante-
natal care in the hospital, i.e., Booked babies.
2. Babies born in the Royal Maternity Hospital, where mothers received no
antenatal care in this hospital, i.e., Non-booked babies.
3. Babies born in other hospitals or at home, and who were then transferred
to the Royal Maternity Hospital, i.e., Admitted babies.
118During the period of our survey (1952-63) a total of 3,829 premature infants have
been cared for. The survival rates in relation to booked- non-booked and admitted
babies is shown in Table I.
TABLE I
Number of babies
1952-57 1958-63 Total
Percentage Percentage Percentage
Total Died survived Total Died survived Total Died survived
Booked 817 90 88.9 912 124 86.4 1,729 214 87.7
Non-booked 401 62 84.5 318 63 80.3 719 125 82.5
Admitted 623 129 79.1 758 179 76.4 1,381 308 78.4
Total 1,841 281 84.8 1,988 366 81.6 3,829 647 83.1
The overall survival rates has been calculated for each of four weight groups,
i.e., Group I=under 1,000 G., Ji=1,001-1,500 G., II=1,500-2,000 G., IV=2,001-
2,500 G. (Table II). These survival rates have been compared with those from other
centres in Table IX.
TABLE II
Survival rates of premature infants related to diferent weight groups
Group I 16.5% 53 8°
Group II .. 62.2% 53*8%
Group III ... 83.5%
Group IV ... ...... 93.5%
TABLE III
Survival rates of premature infants, Royal Maternity Hospital, Belfast, 1952-1957
Weight (Grams)
Booked
< 1000 Non-booked
Admitted
Total
Booked
1001-1500 Non-booked
Admitted
Total
Booked
1501-2000 Non-booked
Admitted
Total
Booked
2001-2500 Non-booked
Admitted
Total
Total live births
21
15
24
60
66
60
131
257
208
121
292
621
522
205
176
903
119
Percentage
survival rate
14.3
6.7
25.0
18.0
60.7
63.2
62.6
62.3
84.1
86.8
83.5
84.7
95.8
96.1
85.8
93.8DAetails of the survival rates in each group for each 6-year period are shown in
Tables III and IV, which also take into account whether they are booked, non-
booked or admitted. The survival rates dropped slightly during the second 6-year
period. This was probably due to several factors:
TABLE IV
Survival rates of premature infants, Royal Maternity Hospital, Belfast, 1958-1963
Weight (Grams)
Booked
< 1000 Non-booked
Admitted
Total
Booked
1001-1500 Non-booked
Admitted
Total
Booked
1501-2000 Non-booked
Admitted
Total
Booked
2001-2500 Non-booked
Admitted
Total
Total live births
46
18
46
110
79
50
166
295
199
82
301
582
588
168
245
1001
(a) The marked increase in the number of babies in Group I, i.e., 60 to 110 - the
group with the lowest survival rate.
(b) The increase in the number of babies born at home or admitted from other
hospitals.
The relatively poor survival rate in the admitted category can be in part accounted
for by the fact that most babies in Group IV who are making good progress at
home or in other hospitals are kept there, while many of the infants who are ill
or making poor progress are transferred to the Royal Maternity Hospital, thus
worsening the survival figures, viz., survival rate for babies of Group IV in booked
plus on-booked of 95.8 per cent. compared with admitted of 86 per cent.
TABLE V
Prema,ture infant mortality and post mortem rates 1952-63
Post mortem No post mortem
Weight (Grams) Number Percentage Number Percentage
< 1000 50 35.4 91 64.6
1000-1500 104 53.9 89 46.1
1500-2000 140 74.6 49 25.4
2001-2500 99 80.0 25 20.0
Total 393 60.7 254 39.3
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Percentage
survival rate
8.7
16.7
23.9
16.4
64.5
56.0
62.6
62.0
81.5
82.9
82.7
82.5
96.6
92.3
86.1
93.3CAUSES OF DEATH
The number of infants submitted to post mortem examination is shown in
Table V, and the causes and times of death in Tables VI and VII.
TABLE VI
Causes of death related to weight
I. P.M. CARRIED OUT
Weight group
Cause of death I 11 III IV Total Percentage
Respiratory (excluding infection) 36 76 73 45 230 35.6
Cerebral birth trauma/hypoxia 5 13 22 14 54 8.4
Congenital malformation 2 7 19 12 40 6.2
Infection 5 4 13 10 32 5.0
Haemolytic disease of newborn 1 2 9 15 27 4.3
Others 11 2 4 3 10 1.6
II. P.M. NOT DONE
Cause of death obvious 6 6 12 7 31 4.9
Cause of death presumed, on good
evidence other than prematurity 2 1 2 4 9 1.1
No obvious cause >1,000G. 0 82 35 14 131 20.1
No obvious cause <1,000G. 83 0 0 0 83 12.8
Total 141 193 189 124 647 100.0
TABLE VII
Cause of death related to age at birth
I. P.M. CARRIED OUT 393
24 hrs. 24-48 48 hrs.- 7-14 14-28
Cause of death hrs. 7 days days days Total
Respiratory (excluding infection) 104 48 62 10 6 230
Cerebral birth trauma/hypoxia 30 8 13 3 0 54
Congenital malformation 14 3 13 4 6 40
Infection 4 3 9 7 9 32
Haemolytic disease of newborn 16 4 5 2 0 27
Others 1 2 1 2 4 10
II. P.M. NOT DONE 254
Cause of death obvious 14 5 10 1 1 31
Cause of death presumed, on good
evidence other than prematurity 3 2 3 1 0 9
No obvious cause >1,000G. 97 25 8 1 0 13i
No obvious cause <1,000G. 61 8 9 4 1 83
Total 344 108 133 35 27 647
1211. Respiratory Disorders (excluding infection)
These accounted for 230 deaths or 57.5 per cent. of post mortems (or 35.6 per
cent. of all deaths). Of these, 152 (66.1 per cent.) died within 48 hours, and only
16 (7 per cent.) after the seventh day of life.
Infants coded in the hospital records as having died from atelectasis, respiratory
distress syndrome, hyaline membrane disease and immaturity of the lung have all
been included under this heading. If more post mortems had been carried out on
Group IV infants, a higher incidence of respiratory disorders would probably have
been found.
The Usher regimen of intravenous glucose and sodium bicarbonate under Astrup
acid/base control (Usher 1961) was used in a few cases during the last year or two
of the survey.
As Avery (1964) has indicated, the available evidence does not permit the
endorsement of any one treatment for the respiratory distress syndrome, apart from
giving oxygen, high humidity, treatment of the metabolic acidosis, correction of
hypoglycaemia and the maintenance of normal body temperature. However,
workers have reported good results from prolonged intermittent positive pressure
respiration (Delivora-Papadopoulos, Levinson and Swyer 1965) and reports of
acetylcholine treatment are also encouraging (Chu 1965). Therapy with hyperbaric
oxygen has been advocated (Hutchinson et al. 1962) but more recent studies have
not confirmed its value (Cochran 1965).
2. Cerebral Birth Trauma/Hypoxia
This category accounted for 53 deaths or 12 per cent. of post mortems (or 8.3
per cent. of all deaths). Of these, 37 (70 per cent.) died within 48 hours and only
three (6 per cent.) died after the seventh day of life. The commonest pathological
findings in this category were subarachnoid and intraventricular haemorrhage.
These forms of intercranial haemorrhage are seen very comimionly in premature
anoxic infants (Gruenwald 1951; Morison 1963), and are due to venous congestion
and rupture of the poorly supported vessels in the ventricular and subarachnoid
spaces.
The incidence varies from centre to centre, e.g., Chicago 13.4 per cent. (Bundeson
1952) and Bristol 10.0 per cent (Corner 1960), in their post mortem series.
With the improvement in antenatal care which has taken place, earlier recogni-
tion of abnormal obstetrical conditions and the increased awareness of the signs
of foetal hypoxia, it is unlikely that we can expect much further reduction in death
from this cause.
3. Congenital Malformation
This accounted for 40 deaths or 10 per cent of post mortems (or 6.2 per cent.
of all deaths). Of these, only 17 (42.5 per cent.) occurred within 48 hours and 10
(25 per cent.) after the seventh day of life. Thirty-one (75 per cent.) of these deaths
were in infants of less than 1,500 G.
The majority of the malformations were of the central nervous system and
cardiovascular system, e.g., meningomyelocoele, encephalocoele, transposition of
the great vessels and ventricular septal defect.
Cardiovascular defects were treated medically since the repair of many of the
defects causing death in this age group is still not yet feasible.
122Since 1964, i.e., after this survey finished, the meningomyelocoeles have been
treated as in other centres, where possible, by early repair and closure of the
defect and treatment of the often associated hydrocephalus by valve drainage.
With earlier diagnosis and treatment some of these infants with central nervous
system defects may be saved, though if this is not to result in a shift of deaths
from the neonatal period to death in the first year or years of life an aggressive
surgical approach to the problems of hydrocephalus and urinary tract obstruction
will need to be maintained.
Other centres report similar figures for deaths from congenital malformations,
i.e., New York 15 per cent. of deaths in live born premature infants (New York
Academy of Medicine 1955) and Bristol, 11 per cent. of premature live births
(Corner 1960).
4. Infection
This accounted for 32 deaths or 8.5 per cent. of post mortems (or 5 per cent. of
all deaths). Of these, 7 (22 per cent.) occurred within 48 hours and 16 (50 per cent.)
after the seventh day of life.
The death rate from infection fell from 7.1 per cent. (1952-56) to 3.3 per cent.
in the two-year period (1962-63). The drop in the death rate may have been due
to several factors.
(a) An increased awareness of the danger of cross-infection.
(b) Antibiotic prophylaxis in suitable circumstances, and the use of more
effective antibiotics where indicated in severe infections, e.g., tetracycline
and now the synthetic newer penicillins.
(c) Prompt treatment of minor skin, umbilical and eye infections, thus prevent-
ing further systemic spread.
(d) Earlier recognition of signs of infection in premature infants, such as poor
feeding, cyanotic attacks, and subnormal temperature.
The rates are similar from other centres, e.g., Birmingham I1! per cent. live born
prematures (Crosse 1961) and Southmead, Bristol 11 per cent. of live born pre-
matures (Corner 1960).
5. Haemolytic Disease of the Newborn
This accounted for 27 deaths or 7.5 per cent. of post mortems (or 4.3 per cent. of
all deaths) after the seventh day of life. This compares with a 6 per cent. death rate
in New York (Perinatal Mortality in New York City 1955).
The premature infant with haemolytic disease naturally fared less well than the
full-term infant. However, due to the ill effects of the disease many premature
deliveries had to be performed. Moreover, more cases of haemolytic disease are
liable to be premature in the near future, due to the increased use of intrauterine
transfusion, in cases where there has been a history of severely affected pregnancies.
Therefore, infants who might have been stillborn, or severely affected full-term
infants may now, if the procedure is used more extensively, come into the premature
group; and though we hope that the majority would survive, probably a few would
die, thus increasing the numbers dying from haemolytic disease in the premature
group.
Studies are being undertaken in Liverpool (Clarke 1964, 1965) and other centres
into the effects of administering anti-D gamma globulin to mothers at delivery.
123By this measure it is hoped to haemolyse any Rhesus positive cells in the Rhesus
negative mother's circulation, thereby reducing the antigenic stimulus to antibody
production. The long-term prospects for this technique seem brighter than any
other in current use. Should it prove successful and its adoption become widespread,
the incidence of Rhesus haemolytic disease will decline.
AGE AT DEATH RELATED TO WEIGHT
The figures are shown in Table VIII. It is interesting to see 53.2 per cent of
premature babies die in less than 24 hours (England and Wales 1961 - 59.6 per
cent.) and a further 16.3 per cent in the next 24 hours, thus emphasising the need
for immediate nursing and medical care in a special unit as soon after birth as
possible. This is further illustrated by the fact that 63.7 per cent of infants in
Group I die in less than 24 hours, as against 40.4 per cent of infants in Group IV.
These figures are very similar to those quoted by Corner (1960) for 504 premature
deaths at the Southmead Hospital where she found that 51.4 per cent. died in less
than 24 hours and 18.1 per cent. during the next 24-hour period. Of the infants in
Group I in her series, 85 per cent died in the first 24 hours, and in Group IV 40.2
per cent.; against our figure of 63.7 per cent. for Group I, and 40.4 per cent. for
Group IV.
TABLE VIII
Age at death related to weight 1952-63
24 24-48 49hrs.- 8-14 15-28
Group Weight hours hours 7 days days days Total
<1000 Grams
Booked 43 5 7 2 2 59
I Non-booked 18 4 1 4 2 29
Admitted 27 6 13 3 4 53
Total 88 (63.7%) 15 (10.5%) 21(14.1 %) 9(6.2% 8 (5.5%) 141
1001-1500 Grams
Booked 32 4 11 2 1 50
II Non-booked 27 5 6 0 2 40
Admitted 60 22 12 6 3 103
Total 119(62%) 31(16%) 29(15%) 8(4%) 6 (3%) 193
1501-2000 Grams
Booked 30 11 15 2 0 58
III Non-booked 20 6 3 1 0 30
Admitted 37 22 30 7 5 101
Total 87(45.8%) 39(21.1%) 48(25.3%) 10(5.2%) 5(2.6%) 189
2001-2500 Grams
Booked 23 3 8 6 3 43
IV Non-booked 10 4 6 0 1 21
Admitted 17 16 21 2 4 60
Total 50(40.4%) 23(18.5%) 3'5(28.3%) 8(6.4%) 8(6.4%) 124
Totals 344(53.2%) 108(16.3%) 133(22.2%) 35(5.3%) 27(4.1%) 647
124TABLE IX
Comparative survival rates in various certres
Group Group I GroupI! Group 11 GroupIV
R.M.H. 16.5 62.2 83.5 93.5(95.8)*
53.9
England and Wales (1961) 34.1 83.0 95.2
Boston (1956) 10 60 89 96
U.S.A. (1956) 13 45 79 95
Southmead Gen. Hosp. (1960-61) 12.5 46.5 79.4 94.5
Toronto Hosp. for Sick Children (1959-63) 5 50 83 94.5
Houston Medical Centre, Texas 17 61.7 92.9 95.0
England and Wales-Ministry of Health Report of the Subcommittee on the Prevention of
Prematurity and the care of the Premature Infant, H.M.S.O. 1961
Boston Lying-in Hospital-Text-book of Pediatrics, Nelson, W. F. 8th ed., Saunders,
Philadelphia, 1964.
U.S. Dept. of Health, Education and Welfare, Special Report. Vol. 45. No. 10. 1957.
Southmead Gen. Hosp. Statistical Report.
Hospital for Sick Children, Toronto-The Newborn, McKendry, J. B. J., Bailey, J. B.,
Univ. Toronto Press, 1965.
Texas Medical Center, Baylor University College, Houston. Rudolph, A. J. (1966). Pediat.
Clin. N. Amer. Vol. 13, No. 3.
* Survival rates for admitted and non-booked infants R.M.H.
DISCUSSION
There are more than 58,000 premature infants born each year in England and
Wales, a rate of 7.7 per cent. of all notified births (Ministry of Health, H.M.S.O.
1961). Since many of the factors predisposing to prematurity, e.g., grand multiparity,
poor social conditions, etc. (Drillien 1956) apply to the Province, there is no reason
to believe that the rate is any lower in Northern Ireland; i.e., the premature live
birth rate in Belfast in 1960 was 8.2 per cent. of notified births (Warnock).
It is, therefore, a problem of considerable magnitude as deaths of premature
infants account for 60 per cent. of all babies dying within the first week of life.
As has been demonstrated by this survey, the prognosis for infants weighing more
than 2,000 G., many of whom are not immature in terms of gestation, is good. If
progress is to be made in reducing the total premature mortality it must be made
in respect of infants under 2,000 G. who have an especially high incidence of
respiratory disease, cerebral haemorrhage and congenital malformations.
The long term prognosis for these infants once they gurvive the neonatal period
has been studied by a large number of workers with varying conclusions, e.g.,
Drillien (1964) has shown that more than 66 per cent. of those weighing less than
3 lb. (1360 G.) had some form of physical, mental or emotional handicap at the
age of 5 years, and in the Baltimore study Harper (1962) showed that premature
infants continued to to be smaller than controls, had a lower I.Q. and finally a
greater incidence of illness during the first three years. However, when social class
and the parents' I.Q. are taken into account Robinson (1965) believes there is little
difference at least as regards mental ability between premature infants and controls
of normal birth weight.
125The smallest surviving infant from our nursery weighed 22 ounces at a gestation
of 26 weeks, and despite several chest infections and anaemia requiring two trans-
fusions, is now progressing well, and is at the top of her class at school at the age
of 7 years.
SUMMARY
The survival rates of 3,829 premature infants during the neonatal period have
been analysed for the year 1952-57 and 1958-63. The mortality rate did not vary
substantially during these years. The majority of deaths occurred during the first
24 hours; this was particularly marked in the lower weight groups. The causes of
death during this period are briefly discussed. The main causes of death were
respiratory disease, congenital malformation, cerebral birth trauma, infection and
haemolytic disease of the newborn.
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